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TEAR EPOD RARE, FF A AR PH +R fn E 28 Cd. Pb. Hg. As FRAME 
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Abstract: Concentrations of Cd, Pb, Hg and As in soils and plants in Jsatis indigotica cultivated regions of Anguo City and 
Yuxian County in Hebei Province were analyzed and the bioconcentration factors of I. indigotica from different regions dis- 
cussed. The study would provide data support and scientific basis for further studies of safe and rational development in crude 
Chinese drugs. The results showed that the contents of Cd, Pb, Hg and As in soil varied little in Z. indigotica cultivated regions 
of Anguo City and Yuxian County in Hebei Province, with a range of coefficient of variation of 11.70%—97.65%. In the eval- 
uation of the levels of soil contamination based on Class 1 standard for Cd, Pb, Hg and As of the Environmental Quality 
Standard for Soils (GB 15618— 1995), and the Nemerow index background values of heavy metals were used as assessment 
standard. The range of Nemerow index of 45% soil samples from /. indigotica cultivated regions was 0.7—1.0, which suggested 
that the soils in the study areas were at an alarming level of pollution. When Class 2 quality standard was used, both the single 
pollution index and the Nemerow index did not exceed 0.7, which suggested that the investigated soils were generally safe for 
cultivation of J. indigotica. In addition, the average contents of Cd, Pb, Hg and As in shoots of I. indigotica were respectively 
0.22 mg:kg !, 0.89 mg:kg !, 0.04 mg-kg™ and 0.25 mg kg !, with accumulation capacity rank of Cd > Hg > Pb > As. The av- 
erage contents of Cd, Pb, Hg and As in roots of the herb were respectively 0.14 mg:kg !, 0.57 mg:kg !, 0.04 mg kg ! and 0.26 
mg:kg !, with accumulation capacity trend of Cd > Hg > As > Pb. The concentrations of Pb, As and Hg did not exceed the 
safety limitation based on the Green Trade Standards for Import-Export of Medicinal Plants Preparations (WM2— 2001). 
However, the contamination index of Cd in shoots of J. indigotica was higher than 0.7 and Cd level in 9.09% of the plant 
samples exceeded the safety limitation, indicating that the levels of Cd in the herbs in both regions were at an alarming level of 
pollution. It was therefore recommended to follow Class 2 standard of soil quality set in the Environmental Quality Standard 
for Soils. The accumulation characteristics of heavy metals in roots and shoots of 7. indigotica should also be of significant 
concern in GAP (good agricultural practices) soil quality evaluation. 

Keywords: /satis indigotica; Shoots (folium isatidis); Roots (isatis root); Heavy metal; Pollution evaluation; Accumulation 
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I (G1 $5 25 S S As) TE rb TE — XE DR SE SO ERI, Ste 
rp Z8 pa 8i ze e B 28 — 25 1, 
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+. KA PH Ehh, SEA RS 
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3E35 25818912 m, FEREZKB425 mm, 75388829137 do 
tmAYWH+t, FRBRREK, EH Aż tih 
HE ARIA3 300 hm’, P^83A8/80073kg, BH ME 
ZIE, RER, AS. BSS. 
12 mks 

+1HBA HEAR 1:1 RKA, £i 
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Fig. 1 
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FEBRE, (25), JÉFHESZOABNERRERE, TLE 1 mm(18 
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Locations of the sampling plots in Zsatis indigotica planting areas of Anguo City (a) and Yuxian County (b) of Hebei Province 
APS Bit £X CTS SA TR APA. The regions circled with black lines in the figures are Isatis indigotica planting areas. 
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2 RSD 
Tb TA AR = Hh 3 Cd. Pb. Hg. As GBH 
{ERA SRE 
2.1.1 38 Cd, Pb, Hg, As SG EHE 

ARTA AR dh IBA Cd. Pb. Hg. As ASEDH 
MA 1 PAM. REPL Cd BAN 0.10~0.23 
mg‘kg', (BA 0.16 mg-kg'; +38 Pb GBA 
12.14-27.86 mg:kg ', SHAN 17.13 mgkg '; iz 
Hg SH 0.024-0.391 mg-kg', 15187 0.072 
mgkg ; 138 As & &7J 4.61—7.23 mg: kg ', HBA 
5.99 mg:kg '. ARI ART HUE 7L XRE RA 
12.90%~97.65%, TRAET o [E Hg>Pb>Cd>As; 
HEALE Cd GBA 0.10-0.22 mg: kg ', 2591873 0.12 
mgkg'; +38 Pb GHW 9.91-32.16 mgkg', #16 
AL 13.30 mg:kg ; X3 Hg BBA 0.038~0.210 
mgkg , {8A 0.088 mgkg '; £18 As GBH 
6.52-9.83 mg:kg ', {BA 7.63 mgkg !; Ria 
Mh 7LXRSESEIARTÁUE 11.70%~47.97%, TRESS 
FIRE Hg>Pb>Cd>As. HbA, Zz[EED rb RUE RR 


2.1 


#1 
Table 1 


ZEH Anguo City (n=30) 


Tate Hee Se Cd. Pb. Hg. As REER 
AK, RES RAZER AKE 
11.70%~97.65%o 

DEIR (tS OÉ) (GB15618—1995) 
3 ARH AR = th JB Cd. Pb. Hg. As SSNs, 
Zero 30 StH my, 2 SARE Cd & 835 
73 0.21 mgkg ! #1 0.23 mgkg !', Dative 
f& 5.009680 15.00%; 2 ^ -E3& mP Hg & 823373 
0.217 mgkg ! #1 0.391 mgkg ', 435834 — tne 
{6 44.67% 160.0095; EE 22 tHe EA, 17 
JHHÉSRR Cd SBA 022 mgkg', I—II EA 
10.00%; 2 SHER GP Hg SDAA 0.167 
mg kg #1 0.210 mg-ke!, 2 Al it — At E (ü 
11.3399 40.00% RE HMR BS AB EIR m Cd. 
Pb. Hg. As BBUF — Rint. 

FILE, MUR HIS 2002 0 
AKHA (rhz8M kr me BS ASG (GAP) Sc eis 
H) PREM RAM r8 EMAAR Rt 
t Aut. 


WILKE rh MMA ARR HT Cd. Pb. Hg. As $8 
Contents of Cd, Pb, Hg, As in soils of [satis indigotica planting areas in Anguo City and Yuxian County of Hebei Province 


HB Yuxian County (n=22) 


Cd Pb Hg As Cd Pb Hg As 
38H) Range (mgkg ') 0.10~0.23 12.14-27.86 0.024-0.391  4.61—7.23 0.10~0.22 9.91~32.16 0.038~0.210 6.52~9.83 
FHE Average (mgkg ) 0.16 17.13 0.072 5.99 0.12 13.30 0.088 7.63 
ee E 0.03 3.42 0.07 0.77 0.03 4.45 0.04 0.89 
Standard deviation (mg:'kg ) 
E ERRA 18.03 19.97 97.65 12.90 20.57 33.48 47.97 11.70 
Coefficient of variance (%) 
0, (= ®E 
. 95.0748 (8 RE 0.01 1.28 0.03 0.26 0.01 2.05 0.02 0.41 
Confidence coefficient 95% 
— ZB KRY 1) 
sad 0.2 35 0.15 15 
First class standard 
—% m 1) 
— Behn Et 0.6 350 1 25 


Second class standard (pH>7.5) 


D fO Bl ZR EGRE E AS tHE (GB. 15618— 1995). 1) represents the National Environmental Quality Standard for Soils (GB 15618— 1995). 


2.1.2 3€ Cd, Pb, Hg. As tH XIE 

[8] — EX 8 4R [8] 3E 26 RE B i e n YS IR (E 
TAE RR, t upbA ERO, mls 3k 
RESETA FE EHX ESET 
[BIB X Ik 52 SECRUTAR Sg E LH 7C SR — LS [81S E 
3&U*l, Pearson TB X EDARRA 2), LEH 
ARIS A ttt EIR As 5 Pb AKAMA 0.425, 
IEH X (P«0.05); RIA ARTA HH IR As 5 Pb THX 
KAA 0.663, Ate SIE KX (P<0.05); mm zc El rb 
Al Bt EAS TR P3 Pb 5 Cd, Hg & Pb. Cd, As 5 Hg. 
Cd Ziel MICA MH (P>0.05). XR ZE HA 


HARRIER As. Pb BSSEJRTETETRICUE, 
2.1.3 AACA TEAR ER Cd. Pb. Hg. As 5 
pan 

DEAR (RRS) REER 
Ain E(B SRT A AR 3 IR Cd. Pb. Hg. As 5283 
TIEN. MEAR (MAR SVE) RAEN 
Aveta, LIE Cd. Pb. Hg. As BINS BCK 
MAAS R(ABF) HRCA NARUR 3 Pm. 
ARH AR = Ho EIE pH A 7.60~8.10, MARIA] Cd. Pb. 
Hg. As DSR RAE, KKA Cd. Pb. Hg. 
As SAREGO, APRA B KERLE 
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B 10 #A UFS: ADAG ARH AR r= Sth ER- Ah aR A E ERES RIM hinay iA (/e 1539 
R2 WARE HMA AA MRL Cd. Pb. Hg. As £H 
Table2 Correlations among Cd, Pb, Hg, As contents in soils in /satis indigotica planting areas in Anguo City and 
Yuxian County of Hebei Province 
Cd Pb Hg As 
Zap Cd 1.000 
Anguo City 
(n=30) Pb 0.032 1.000 
Hg —0.265 —0.042 1.000 
As -0.161 0.425* 0.078 1.000 
ne Cd 1.000 
Yuxian County 
(n=22) Pb 0.009 1.000 
Hg 0.218 —0.083 1.000 
As 0.103 0.663” -0.091 1.000 


+A] **5) 31 zB KEE 0.05 30 0.01 ZK3E S23 (2-tailed). * and ** indicate significant correlations at 0.05 and 0.01 levels (2-tailed), respec- 


tively. 


£E Hg SRSA 1.06, 3A SEE RETE RE; RASR 
TESI MARKS, BPAETH A, D. GR RA 
HAL J K RERDRSRSARDABAKE, Z 
EE B. C. E. FRE ARMAS H RANEES 
Be SAR ANF SEAR, 45%) 

KREME PAM GAP HB t BRAS 
HAIL RE, MOLT Root (TET TET IR, 


p hab. 3E 4E BUIEZE CE ESTE ERE TUE: 
FROAN AR ARS KIB Cd. Pb. Hg. As Ê 
SWEAT, BRR 3 Pim, ARA Cd. 
Pb. Hg. As PIS ABUS ERG SRR FT 
0.70, BUPA SK FE ALRIS A AKF, LRM 
Hi, FAPAM GAP MERHER 
ER EI Eo 


#3 ET (LMR SVE) —Z7 SET RUN TR erR AER Cd, Pb. Hg. As SITS HRP) 
MARA is Ris 

Table 3 Pollution indexes (P) of Cd, Pb, Hg, As and comprehensive pollution index and pollution level of soil of different sampling 
sites in [satis indigotica planting areas in Anguo City and Yuxian County of Hebei Province based on the standard values of the first 


BT Rina 


Based on the standard value of the first class 


and second classes of the National Environmental Quality Standard for Soils (GB 15618— 1995) 


ETE 


Based on the standard value of the second class 


Pu RHR 
TRS ets Imus 
Planting Sampling CTUM IS SARE SVS RIB caspi SREE 
it Pollution index g mim Pollution index : mi 
area site Comprehensive Contamination Comprehensive Contamination 
Pca Ppp Pug Pas pollution index level Pca Ppp Pug Pas pollution index level 
Zen A 0.76 0.57 0.42 0.48 0.67 3454 Clean 0.2 0.06 0.06 0.29 0.24 waa Clean 
Anguo 
City B 0.70 0.43 1.06 0.38 0.88 ERIR : 0.22 0.04 0.16 0.23 0.20 7835 Clean 
Warning limit 
Es ES 
C 0.85 0.46 0.34 0.5 0.70 ERIR : 0.28 0.05 0.05 0.21 0.22 783 Clean 
Warning limit 
D 0.85 0.52 0.24 0.34 0.69 3454 Clean 0.28 0.05 0.04 0.20 0.22 Waa Clean 
Bz ES 
E 0.88 0.43 0.28 0.39 0.71 ERIR . 0.29 0.04 0.04 0.24 0.23 783 Clean 
Warning limit 
Bz aes 
F 0.86 0.60 0.53 0.44 0.74 ERIR ; 0.29 0.06 0.08 0.27 0.24 7835 Clean 
Warning limit 
G 0.61 0.36 041 0.41 0.53 Waa Clean 0.20 0.04 0.06 0.25 0.20 7875 Clean 
ee ax zm 
LI H 0.59 0.32 0.90 0.47 0.75 ERIR : 0.20 0.03 0.14 0.28 0.23 7835 Clean 
Yuxian Warning limit 
County I 0.73 0.37 0.54 0.56 0.65 34358 Clean 0.24 0.04 0.08 0.34 0.27 3B Clean 
J 0.58 0.35 0.40 0.46 0.52 3454 Clean 0.19 0.03 0.06 0.28 0.22 785 Clean 
K 0.55 0.51 0.53 0.56 0.55 785 Clean 0.18 0.05 0.08 0.34 0.27 7875 Clean 
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TES ZS GAP EFH, Jy p PRHEBTEEHESES RAT 
HREN P iRzgrhEBREImAeEGLSNG 
BRA I EHE Ee, ATS MOT 
Cd, Pb, Hg, As FARA RU E, HD 4 T ERE 
AR EBSARSATRTUA EH Cd. Pb. Hg. As BY 
BSEKRREMRETAN ES RAE, 

2.2 WIE Cd, Pb. Hg, As & ETUR HS 
ie 
3t ERAR HAH ER BB (AR HEAR )Cd, Pb. 
Hg. As@= 
MR4PM, SRHERABH Cd GBA 0.10~ 
0.35 mg:kg ', A 0.22 mgkg'!; Pb GBA 
0.51~1.29 mg:kg !, SBA 0.89 mg: kg; Hg && 
73 0.020~0.073 mgkg ', 1517 0.04 mg:kg '; As 
$5873 0.20-0.41 mg:kg ', 18% 0.25 mg:kg e 
ARTE TCHR BRARBME 32.28%~74.60%, HA 
Hg & &4 FRKA 14.60%, HerL IE 


2.2.1 


EME 40% Fe 

RERE (AA Ne AAE O ER E 17 los 
HE) PRJ Cd, Pb, Hg. As ÉJXIXE(Cd 0.3 mg: kg, 
PbX5.0 mg kg !, Hg X02 mgkg !, As<2.0 mgkg 5), 
RAZZETT GREA AHAC 879 0.35 mg kg, 
HITE Cd AIREA 16.67%, BRAM Cd SE 
AB SEXE PRS (B e 

MA OF, SR RRR Cd SBA 0.04~ 
0.23 mgkg', J5f&73 0.14 mg-kg!; Pb GBH 0.44~ 
0.77 mgkg', {BA 0.57 mgkg'; Hg BA 0.010~ 
0.083 mg-kg', 1143 0.04 mgkg'; As BA 0.18~ 
0.36 mgkg'!, SAA 0.26 mg kg. HARE RABE 
ADRAME 37.52%~121.17%, TRESS BE 
Hg>Cd>As*Pbo 

SX RAT ARH FB Cd. Pb. Hg. 
As B29 ZK EGER] (HAAHKA AORE 
IIE) PRAYER ER (BS 


X4 MURATA SK A F(A BM) AAR ABCA RAR) AY Cd. Pb. Hg. As S 8(T &) 


Table 4 Concentrations of Cd, Pb, Hg, As in shoots and roots of Isatis indigotica in different sampling sites of planting areas in 


Anguo City and Yuxian County of Hebei Province mgkg! 
E A 3h EBB Shoot #REB Root 
Planting area Sampling site Cd Pb Hg AS Cd Pb Hg As 
RET A 0.23+£0.02b 1.07+0.08abc 0.020+0.004b 0.28+0.04b 0.23+0.02a 0.70+0.04abc 0.010+0.003b 0.29+0.03abc 
Anguo:City B 0.19£0.01b 1.07-0.03abc 0.047+0.004ab 0.28-0.01b 0.20+0.0lab 0.77+0.10a  0.083+0.023a ^ 0.34+0.04ab 
C 0.24+0.01b 0.78+0.07cd 0.03340.004ab 0.21+0.02b 0.19+0.01ab 0.44+0.07cd 0.050+0.012ab — 0.1940.02c 
D 0.20-0.02b 0.89+0.12be 0.027+0.005ab 0.25+0.01b 0.14+0.01bc 0.4640.06cd 0.004+0.002b 0.18+0.01c 
E 0.18+0.03b 1.17+0.24ab 0.033+0.007ab 0.20+0.03b 0.20+0.04ab 0.57+0.04abcd 0.082+0.039a  0.30+0.02abce 
F 0.24-0.03b 1.10+0.11abc 0.073+0.013a — 0.2440.04b 0.18+0.02ab 0.48+0.04bcd 0.082+0.026a 0.22+0.02bc 
G 0.35+£0.01a 0.81+0.03cd 0.05540.005ab 0.20+0.00b 0.09+0.05cd 0.76+0.00 a 0.016+0.004b 0.34+0.05ab 
Ha H 0.23+£0.02b 0.54+0.05d 0.032+0.005ab 0.21+0.02b 0.10+0.02cd 0.46+0.07cd 0.020+0.002b 0.25+0.05abc 
Yuxian County I 0.25+0.03b 0.55+0.06d 0.072+0.037a  0.28+0.03b 0.09+40.01cd 0.4440.04cd 0.016+0.003b 0.23+0.02abe 
J 0.26+0.03b 0.51+0.04d 0.032+0.006ab 0.21+0.03b 0.09+0.02cd 0.40+0.06d 0.011+0.003b  0.1840.02c 
K 0.10-0.01c 1.29+0.08a 0.04040.004ab 0.4140.04a 0.04+0.01d 0.73+0.16ab 0.025+0.008ab  0.3640.08a 
3E35 (8 Average 0.22 0.89 0.04 0.25 0.14 0.57 0.04 0.26 
EROR 32.58 39.22 74.60 32.28 5145 37.52 121.17 38.72 


Coefficient of variance (96) 


[8] 21] 7s [e]; ] E. FARA KE ER [B] 0.05 2K3EZE $E TZ. Different lowercase letters in the same column indicate significant differences among 


sampling sites at 0.05 level. 


2.2.2 RIAIR Cd. Pb. Hg. As SRE 
MEALS, KERE (AEH R BUE EDI 
AE (1A otE) ORARE, SK ARAL 
ABH Cd. Pb. Hg, As HARA 5 PM, A 
BH Cd, Pb, Hg, As 3E2975 RMA Cd>Hg>Pb>As; 
ARTE *R Cd. Pb. Hg. As FUHRERA 
Cd>Hg>As>Pbo. RAKE G RHFRABAA Cd 
SRRA 1.18>1, HAZKA AHEHE Cd 


BR. ERRKIFRARAIRMAA HAI Cd Pb. Hg. 
As RROD) F 1, RAZAR. AAHH 
RS IAs RBM SRAME 25.00%~87.54%, 
H Hg BSBA, MARA Hg AS ARNE 
AXo 
2.3 MAX Cd, Pb. Hg, As BERRGHIE 
2.3.4 Xj Cd. Pb, Hg. As E EHE 

SRF RRBIRAABAA Cd. Pb. Hg. As 
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R5 MURR KARE SEA E HS E BBC BM) AAR BME AR)Cd. Pb. Hg. As SRG 
Table 5 Pollution indexes of Cd, Pb, Hg, As in roots and shoots of Isatis indigotica in different sampling sites of planting areas in 
Anguo City and Yuxian County of Hebei Province 


Eam xin Cd Pb Hg As 
T MN Sárpline «itè WER WFE ERS Te WEM EFE WEM EFE 
Shoots Roots Shoots Roots Shoots Roots Shoots Roots 
Zeb A 0.76 0.78 0.21 0.14 0.10 0.05 0.14 0.15 
Anguo City B 0.63 0.66 0.21 0.15 0.24 0.41 0.14 0.17 
C 0.80 0.62 0.16 0.09 0.17 0.25 0.10 0.09 
D 0.66 0.46 0.18 0.09 0.13 0.02 0.12 0.09 
E 0.60 0.66 0.23 0.11 0.16 0.41 0.10 0.15 
F 0.80 0.61 0.22 0.10 0.37 0.41 0.12 0.11 
G 1.18 0.31 0.16 0.15 0.27 0.08 0.10 0.17 
wa H 0.78 0.33 0.11 0.09 0.16 0.10 0.11 0.12 
Yuxiang City 1 0.84 0.30 0.11 0.09 0.36 0.08 0.14 0.11 
J 0.87 0.29 0.10 0.08 0.16 0.05 0.11 0.09 
K 0.34 0.14 0.26 0.15 0.20 0.13 0.21 0.18 
3E35 (8 Average 0.75 0.47 0.18 0.11 0.21 0.18 0.13 0.13 
TFA Coefficient of variance (9) 27.62 43.90 30.67 25.95 42.28 87.54 25.00 26.00 


NSSlarwkoMm, WLR ABH) EHBRKR RREKREFRRBRREMASHH Hg BRAAAD 
MA Cd>Hg>Pb>As, tH REB(ARIATBEIEÍSRJN DF do AAH MIR H IR E TRE RRA TE 
7j Cd>Hg>As>Pb; KR ARARMAKAHÉI Po  19.16%~107.92%, ABHARBRTABERAES 
Al As BEAR) F 0.08, XHA ZE Pb M] — SRSREEECAÉB (57g Hg, MH Cd HBRADRA; 
As RP BSRERAN BRAS. RADE F Alt, TRARRE AmE, FERR Cd es 
SKE ARIA Hg By ESRARNTASU7J 1.981 401.037, NHERKRMWEAME. 


Ro WHETHER ERE ra A He BCA BAT) FAR ABCA HE AR)Cd. Pb. Hg. As AYES ABN 
Table 6 Enrichment coefficients of Cd, Pb, Hg, As in roots and shoots of /satis indigotica in different sampling sites of planting 
areas in Anguo City and Yuxian County of Hebei Province 


m xdi Cd Pb Hg As 
Planting area Sampling site 3h EBB dh FER 3h Ear sh FEB 3h Ear dh FEB 3h Ear sh PBB 
Shoots Roots Shoots Roots Shoots Roots Shoots Roots 
El A 1.493 1.541 0.053 0.035 0.321 0.158 0.039 0.041 
Anguo City B 1.350 1.412 0.071 0.051 0.297 0.519 0.048 0.059 
C 1.407 1.093 0.049 0.027 0.652 0.982 0.039 0.036 
D 1.156 0.803 0.049 0.025 0.754 0.126 0.049 0.036 
E 1.012 1.128 0.078 0.038 0.795 1.981 0.034 0.050 
F 1.386 1.056 0.053 0.023 0.929 1.037 0.036 0.030 
G 2.903 0.773 0.063 0.060 0.902 0.259 0.033 0.056 
He H 1.971 0.841 0.049 0.042 0.237 0.149 0.030 0.035 
Yuxian County I 1.727 0.617 0.043 0.034 0.897 0.198 0.034 0.027 
J 2.260 0.763 0.042 0.033 0.530 0.181 0.030 0.026 
K 0.920 0.380 0.073 0.014 0.503 0.320 0.049 0.043 
PHE Average 1.599 0.946 0.057 0.037 0.620 0.537 0.038 0.040 
BAKA Coefficient of variance (96) 36.75 36.03 22.05 29.81 41.58 107.92 19.16 27.37 

2.3. xj Cd. Pb. Hg. As $235 FE 2323 31731.92. 1.59. 2.24. 1.00, FIBRE ra (KI 


MNMÉXICd. Pb. Hg. Ashit RABBIS ERAI —— FE7JHg»Cd»Pb-As, BPRAAGRH Ed XICd 
IBABMR IPM, WCd. Pb. Hg. As3XEIgSS387A NRIBKRBRA, 733.75; 2E rB DE ga 1 A I 
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^ {BERS 18 


Hgh RARA 795.97, SE RR XE XA PES E es 


eIBKAMRAN—ThF Hh aes ABE 
24.25%~80.56%, K T RA H AA ER BE 
Hg>Cd>Pb>Aso 


R7 GRP ALR AAEM Cd. Pb. Hg. As 
83 $835 RA 
Table 7 Biological transfer coefficients of Cd, Pb, Hg, As of 
Isatis indigotica in different sampling sites of planting areas in 
Anguo City and Yuxian County of Hebei Province 


X 
5e num à i Hg As 
Seip A 0.97 1.53 2.02 0.96 
Anguo City B 0.96 138 0.57 0.82 
Cc 1.29 1.79 0.66 1.10 

D 1.44 1.94 597 1.37 

E 0.90 2.05 0.40 0.67 

F 131 232 0.90 1.07 

G 3.75 1.06 3.49 0.59 

HA H 2.34 117 1.60 0.86 
Yuxian County I 280 125 453 1.23 
J 2.96 127 2.92 1.19 

K 2.42 177 157 1416 

3EJ5 Average 1.92 1.59 | 224 1.00 


DFA Coefficient of variance 
(70) 


50.81 25.60 80.56 24.25 


3 Wit 

ZB, i362 ze rof EU RA S ER 
rRESSIRCd. Pb. Hg. ASBERAA, TRESE 
SB WBF AME 1.70%~97.65%. MRES HR 
38 BY EX AN B11 7 HB rh Zo GAP ES ht 3E FR BC. 
Pb. Hg. As, Cu SIG EJZCEZXRÁRA, LESS 
BESh PRAM6.6%~70.4% AID, BAA 
Mh px THREE EA ESIESTIB, Bii 
Det, RRBRRBVREERTI, XE AFERE 
Sk. MEAR (RRS) Rive Bir, 
AR HA AR ERER mCd Pb. Hg. As Ete 
FIRME, REM SREMRSA ciBZg 
«0.7, DMA; AMA (AAR Sie) 
Faa p aele adobe arora 
ZR, BRESR, Bf 5e s 
745 YAR UA MS APA LK EIRC, Pb. Hg. Aso we 
ASMA, Athi RR TEOBGAZKCE. PRRRIEUBOÉS 
TARWE: —4 Rho RISEU7JSEIRÍÉ, MERE 
Sm ECGEEEIIUBEIRRHSER;SX mb —£k 
An HES 38) BEER. I BUT P d AB e s TE EH 
RARER. BELEFUN, TEXT ROESL HO 
ISH. LRR, —ÉoxLT ES, WL 


TRAE RES RSH DR UE ER Z8 Ira $e Ze S e 
IEEE, Eb, PRAGAPHBRint ehSss 
Ig i E ADR (UOS EI Wize. T 
RR ERR [E SER 33 AS E B A8 [8] F0 3E (7 48 IV. 18] SE , 
RAF ERES ZS Z2 b KF. 

Wt FF FR EBB (A E HOT ABRIR 
Cd. Pb. Hg. As SBMS, RRERFRASH 
Cd AZEMI, ERRARE mhe R 
BETER. WFHRMNASH, AREER 
Mi FERRARE, XARRI 
ABH Cd Hi RADARSAT HEAL. BH. AA 
TM EBSA RNS, MARHE 8b 
in SFR ISH 25th ER Cd. Pb. Hg. As abe 
Trin]. ASRS HEP SAR As T 
tiny, Cd. Pb. Hg WHER, Kips 
ASP eRMIMAKAT iE. Alt, NIEDXPARIBIPT 
Mh. AAMPANSHSS SEMI i E TT EE — 27 Bg 
EAM 

fetes, AMN EARE 
Ig & EE BET — HRS FH ESI (LEMAR B n) 
HE, HAF ESTARAN ERE SU. 
DREJ GENER. AAA PARERA ES H 
Cd B33E39 E fR RARA, E SR 2602) 2073 1.599 A 
a 
SCARS EEG XE PES ATR, HER. REEL 
paa e e 
Bj ix Ee rn ES ZS rn UA ROSE Pb BS BA EROR, 4A 
Xj Pb BUE RFFHERSS, (BE SRTRABUS] 0.2, t n Hs 
Set A HR ER Zn EB BNA, AEG. ARE 
X Cd, B3 $34 Hg EU E ACA. WRR 
FORRIT —-Erh As, Pb. Cd. Hg. Cr BERKER 
NF 1, YEO RARBG SEIL TUS En Y ARE 
AMET BEHA aE BH, ARK, RA. 
FEABTER Cd. Pb. Fe, Mn, Cu, Zn X 6 HBS BT 
R, ARR 5 MPSA Cd WEERA 
0.01~0.08, AAS (EF TR aR HEA Cd B3 EERE. 
litt, PRAT R ES RAR REARS 
T2 E BURPÉERUEZU, RRSMAAMIERE 
BS ETSI. 

Alt, 79 f WB CRAR IA ARRA ES DE REESE, 
Ei ARRARIR, AA BK IZ RE 
T TRRV BS ES] Rint, ARV eA EB e [eg odd 
AGRIRARESZUTRNÉDC GE, ADIT ABS A £98 
=, AO T5 RHE HI SI, a M e ER RA 
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TR ZA IS BABI T. Dn B. icf RNIBIS EH in 100 Chinese traditional medicine materials[J]. China 


Breas, MMSE MRARERMABH 
PSetehies, TRRBPRAP Mmo 


4 it 


1) 2 Es] RU S EC ER RR e 1-3 FR EB Ses Cd, 
Pb. Hg. As S EGERET AX, LEÉSSESENT 
KBE 11.70%~97.65%, DA (SBS BÉ) 
(GB 15618—1995)—2R in BHT, RAR 
BRE 2 REM 45% dR IA TR PK 3-3 Cd. Pb. 
Hg. As BRERA SAMIR, Hiit AAKE, mu 
A (teehee) —HhotfBxtfE S, Rb 
d px BUS RMR RIMS R19 90.7, E 
SEIS AGS 

DAEAR H Cd. Pb. Hg, As FHA 
BBA 0.22 mg:kg ^. 0.89 mgkg'. 0.04 mg kg |, 
0.25 mgkg , Xj 8 & [BJ E $& BE 7] S& JL 79. Cd» 
Hg>Pb>As; Hb FABARZIATR Cd. Pb. Hg. As GB 
{225A 0.14 mg:kg ^. 0.57 mg:kg ^. 0.04 mg-kg |, 
0.206 mgkg , XJ £8 $ E B9 E $& BE 72 x JL 7J. Cd 
Hg>As>Pbo 

3)PTS A S HEROS TR Emh Pb. Hg. As SB 
PAH (HAAHR f FH OR 68 07 MV ane) 
(WM2—2001), ABA 9.09%*¥ mP Cd HARA Cd 
FRAO., BEMIS RSR 
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